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NATIONAL FOREWORD 

This Indian Standard which is identical with ISO 1 1 292 : 1 995 'Instant coffee — Determination of free 
and total carbohydrate contents — Method using high-performance anion-exchange chromatography' 
issued by the International Organization for Standardization (ISO) was adopted by the Bureau of 
Indian Standards on the recommendation of the Stimulant Foods Sectional Committee and approval 
of the Food and Agriculture Division Council. 

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention 
is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be 
read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice 
is to use a point (.) as the decimal marker. 



In this adopted standard, reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards which are to be substituted in their respective 
places are listed below along with their degree of equivalence for the editions indicated: 



International Standard 

ISO 1042 : 1983 Laboratory 
glassware — One-mark volumetric 
flasks 

ISO 3509 : 2005 Coffee and coffee 
products — Vocabulary 

ISO 3726 : 1983 Instant coffee — 
Determination of loss in mass at 
70-C under reduced pressure 



Corresponding Indian Standard 

IS 915 : 2006 One-mark volumetric 
flasks — Specification 

IS 7236 : 1 974 Glossary of terms for 
coffee and its products 

IS 16092 : 2012 Instant coffee — 
Determination of loss in mass at 
70-C under reduced pressure 



Degree of Equivalence 
Technically Equivalent 

do 
Identical 



In reporting the result of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated is to be rounded off, it shall be done in accordance with IS 2 : 1 960 'Rules for 
rounding off numerical values (revised)'. 
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Indian Standard 

INSTANT COFFEE — DETERMINATION OF FREE 

AND TOTAL CARBOHYDRATE CONTENTS — 

METHOD USING HIGH-PERFORMANCE 

ANION-EXCHANGE CHROMATOGRAPHY 



1 Scope 

This Internationa! Standard specifies a nnethod for the 
deternnination of free and total carbohydrate contents 
in instant coffee using high-performance anion- 
exchange chromatography. In particular, it determines 
the content of individual monosaccharides, sucrose 
and mannitol. 



2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publica- 
tion, the editions indicated were valid. All standards 
are subject to revision, and parties to agreements 
based on this International Standard are encouraged 
to investigate the possibility of applying the most re- 
cent editions of the standards indicated below. 
Members of lEC and ISO maintain registers of cur- 
rently valid International Standards. 



ISO 1042:1983, Laboratory glassware 
volumetric flasks. 



One-mark 



ISO 3509:1989, Coffee and its products — 
Vocabulary. 

180 3726:1983, Instant coffee — Determination of 
loss in mass at 70 "C under reduced pressure. 



3 Definitions 

For the purposes of this international Standard, the 
definitions given in ISO 3509 and the following defi- 
nitions apply. 

3.1 free carbohydrate content: Content of each 
individual monosaccharide (arabinose, fructose, 
galactose, glucose, mannose), and the sucrose and 
mannitol contents, determined under the conditions 
described (method A). Content is expressed as a per- 
centage by mass on a dn/ basis. 

3.2 total carbohydrate content: Content of each 
individual monosaccharide (arabinose, galactose, 
glucose, mannose, xylose) and the mannitol content, 
determined under the conditions described, which in- 
cludes a strong hydrolysis step (method B). Content 
is expressed as a percentage by mass on a dry basis„ 

4 Principle 

4.1 Method A 

Dissolution of a test portion in water. Separation of 
the carbohydrates present in the filtered extract by 
ion chromatography on a high-performance anion- 
exchange column (HPAEC) using pure water as 
eluent. Electrochemical detection of the eluted com- 
pounds by means of a pulsed amperometric detector 
(PAD) and quantification by comparison with peak 
areas given by standard solutions. 
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4.2 Method B 

Hydrolysis of a test portion with aqueous hydrochloric 
acid. Analysis of the carbohydrates present in the fil- 
tered hydrolysed solution as described in method A. 



5 Reagents 

Use only reagents of recognized analytical grade, un- 
less otherwise specified, and distilled or demin- 
eralized water or water of equivalent purity. 



5.1 Sodium hydroxide (NaOH), 50 % {mjm) 
aqueous solution. 

The reagent should contain the minimum amount of 
sodium carbonate and mercury. Do not shake or stir 
the solution before use. 



5.2 Hydrochloric acid 

volumetric solution. 



(HCI), 1,00 mol/l standard 



Weigh, to the nearest 0,1 mg, approximately 100 mg 
of each carbohydrate into separate 100 ml volumetric 
flasks (6.2) and dilute to the mark with water (stock 
standard solutions of 1 000 mg/l). 

Mixed standard solutions can also be prepared from 
separate stock solutions once the retention time of 
each carbohydrate is known under the prevailing 
chromatographic conditions. 

Further dilute the standard solutions to reach carbo- 
hydrate concentrations similar to those found in the 
non-hydrolysed or hydrolysed instant coffee sample 
solutions. 

The resolution of rhamnose from arabinose is difficult 
to achieve. If these two monosaccharides coelute, do 
not add rhamnose in a mixed standard solution. 



6 Apparatus 

Usual laboraton/ apparatus and, in particular, the fol- 
lowing. 



5.3 Eluent 1 (SI), demineralized water 
(18 MQ-cm). 

Filter the demineralized water through 0,2 [im mem- 
brane filters. Degas by sparging with helium for be- 
tween 20 min and 30 min. 



6.1 Analytical balance, capable of weighing to an 
accuracy of ± 0,1 mg. 



6.2 One-mark volumetric flasks, of capacity 
100 ml (in accordance with class A of ISO 1042). 



5.4 Eluent 2 (S2), 

300 mmol/! solution. 



sodium hydroxide (NaOH), 



To 985 ml of degassed water (5.3), pipette 15,6 ml 
of the sodium hydroxide solution (5.1). 

CAUTION — It is extremely important to remove 
dissolved carbon dioxide from the eiuents prior to use. 
Carbonate will act as a strong "pusher" on the 
column, resulting in a drastic reduction in resolution 
and efficiency. Prepare the solution the day before the 
anaiysis. 



5.5 Carbohydrate standard solutions. 

Prepare fresh solutions of arabinose, fructose, 
galactose, glucose, mannose, sucrose and mannitol. 



6.3 Graduated cylinders, of capacities 
and 50 ml, tall form. 



000 ml 



6.4 Vacuum filtration system. 

6.5 Folded filter papers, medium fast, qualitative. 

6.6 Disposable C18 filter cartridges'^ to be used 
according to the manufacturer's recommendations. 

6.7 Disposable membrane filters, 0,2 ^m pore 
size. 



6.8 Water bath, capable of being maintained at 
100 '^C + 5X. 



1) Sep-Pack CI 8 (Waters) and Supelclean LC-18 (Supeico) are examples of suitable products available commercially. This in- 
formation is given for the convenience of users of this International Standard and does not constitute an endorsement by ISO 
of these products. 



6.9 Metal-free liquid chromatography', with a 
high-performance anion-exchange column^^ fiiled with 
pellicular polystyrene-divinylbenzene resin and pre- 
column (guard colunnn)'^* and postcolumn delivery 
system. 

6.10 Pulsed amperometric detector (PAD) with 
gold electrode^'. 

6.11 Integrator chromatography data station^^ 

6.12 Disposable cartridges^', to be used according 
to the manufacturer's recommendations. 

7 Sampling 

It is important that the laboraton/ receive a sample 
which is truly representative and has not been dam- 
aged or changed during transport or storage. 

Sampling is not part of the method specified in this 
International Standard. A recommended sampling 
method is given in ISO 6670:1983, Instant coffee in 
cases with} liners — Sampling. 

When the instant coffee is not in cases with liners, 
take a well-mixed representative sample from single 
packed units. 

8 Procedure 

8.1 Determination of dry matter 

Calculate the dry matter determined on a portion of 
the laboratory sample in accordance with ISO 3726. 

8.2 Preparation of sample for analysis — 
Method A 

Weigh, to the nearest 0,1 mg, approximately 300 mg 
of the laboraton/ sample directly into a 100 mi 
volumetric flask (6.2). Add, using a graduated cylinder 
(6.3), 70 ml of water and shake until dissolution is 
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complete. Dilute to the mark with water. Filter 5 ml 
to 10 ml of this solution through a cartridge (6.6). 
Discard the first few millilitres. 

8.3 Preparation of sample for analysis — 
Method B 

Weigh, to the nearest 0,1 mg, approximately 300 mg 
of the laboratory sample directly into a 100 ml 
volumetric flask (6.2). Add 50 ml of the hydrochlonc 
acid (5,2) and swirl. Place the flask in a boiling water 
bath (6.8) for 150 min. 

Keep the level of the sample solution always below 
that of the water in the bath. Swirl the solution by 
hand every 30 min. Coo! to room temperature by 
passing the flask under tap water. Dilute to the mark 
with water and filter the solution through a folded fil- 
ter paper (6.5). Pass 3 ml of the filtrate through a 
disposable cartridge (6.12). Discard the first millilitre. 

8.4 Chromatographic analysis 

Set up the chromatograph (6.9), detector (6.10) and 
integrator (6.1 1). 

Allow the chromatograph to equilibrate. 

Filter the standard solutions (5.5) and the test sol- 
utions (8.2 or 8.3) through 0,2 ^im membrane filters 
(6.7). 

Inject the same volume of filtered standard and test 
solutions into the chromatograph and separate carbo- 
hydrates under the conditions given in tables 1 
and 2. 

Identify and quantify carbohydrates in the sample 
solution by comparison with retention times and areas 
of corresponding peaks obtained using the standard 
solution. 

Inject a standard solution even/ four injections, in or- 
der to account for any changes in retention times or 
peak integrations. 



2) The BioLC system (Dionex) consisting of a model GPM-II quarternary gradient pump (Dionex) with a model SP8875 
autosampler (Spectra - Physics) filled with a 20 ^il loop, model EDM-II eluent degas module (Dionex) and reagent reservoir for 
NaOH postcolumn addition (Dionex) are examples of suitable equipment available commercially. 

3) CarboPac PA1 (10 ^m, 250 mm x 4 mm) (Dionex) is an example of a suitable analytical column available commercially. 

4) CarboPac PA (Dionex) is an example of a suitable precolumn available commercially. 

5) Mode! PAD-il (Dionex) is an example of suitable equipment available commercially. 

6) Model Autoion AI-450 is an example of suitable equipment available commerciaily. 

7) On Guard-AG (Dionex) is an example of a suitable cartridge commercially available. 

This information is given for the convenience of users of this International Standard and does not constitute an endorsement 
by ISO of these products. 
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Table 1 — Preparation of column 



Eluent 


Time 

min 


Eluent 
SI 

ml 


Eluent 
82 

ml 


Procedure 


Isocratic 





100 





Start data acquisition 




50,0 


100 





Stop data acquisition 




50,1 





100 


Start clean-up 




65,0 





100 


Stop clean-up 




65,1 


100 





Start re-equilibrium 




80,0 


100 





Stop re-equilibrium 


NOTES 

1) Retention times tend to vary from one column to another. Start ciean-up only when the last 
monosaccharide (ribose) has been eluted. 

2) It may be necessary to perform two or three injections of standard solution or to increase the re- 
equilibrium time in order to achieve a good separation of sucrose and xylose. 



Table 2 — Conditions for analysis 



Injection 


20^1 


Flowrate 


1,0 ml/min 


Postcolumn addition 


Eluent S2 (5.4) at a flowrate of 0,6 ml/min 


Temperature 


Ambient 


Detector 


Fill up the reference ceil with Eluent S2 (5.4). 

Use the optimum conditions given by the manufacturer. 



9 Calculation 



The carbohydrate content, co, expressed as a per- 
centage by nnass, is equal to 

CD^ . ^.. X 100 



where 
A 



Ao-m-Vo 



is the peak area of the individual carbo- 
hydrate in the test solution (8.4); 

is the peak area of the individual carbo- 
hydrate in the standard solution (8.4); 



m is the mass, in granns, of the test portion 
in the test solution (8.2 or 8.3), expressed 
on a dry basis; 

triQ is the nnass, in grams, of the carbohydrate 
in the standard solution (5.5); 

V is the volume, in millilitres, of the test sol- 
ution (8-2 or 8.3); 

Vq is the voiume, in millilitres, of the standard 
solution (5.5). 

Take as the result the arithmetic mean of the two 
determinations. Express the result either as free 
(method A) or total (method B) carbohydrate content 
to the nearest 0,01 % (m/m) for each carbohydrate of 
interest, or the total of ail carbohydrates detected. 



10 Precision 

Details of an interlaboratory test on the precision of 
the method are sunnnnarized in annex A. The values 
derived fronn this interlaboraton/ test may not be ap- 
plicable to concentration ranges and matrices other 
than those given. 

The values of repeatability and reproducibility for each 
carbohydrate show a marked relationship with the 
wide percentage concentration of each carbohydrate, 
which in many cases in the samples examined was 
ven/ low. This is reflected especially in some poor 
reproducibility figures, as might be expected. How- 
ever, with contents at higher concentrations, both 
precision values are acceptable, as is also indicated in 
annex A. 

10.1 Repeatability 

Repeatability is defined as the absolute difference 
between two independent single test results obtained 
on identical test material in the same laboraton/ by the 
same operator using the same equipment within a 
short interval of time. 

It is not possible therefore to give an exact repeat- 
ability figure for each and every carbohydrate, both 
free and total, for a full range of possible percentage 
contents. 

Provided, however, that the content of a given carbo- 
hydrate is greater than 0,3 % (m/m), the data show 
that the relative standard deviation averages 4,5 %. 

10.2 Reproducibility 

Reproducibility is defined as the absolute difference 
between two single test results, obtained using the 
same method on identical test material in different 
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laboratories with different operators using different 
equipment. 

Again it is not possible to give an exact reproducibility 
figure for each and every carbohydrate, both free and 
total, for a full range of possible carbohydrate con- 
tents. 

Provided, however, that the content of a given carbo- 
hydrate is greater than 0,3 % (m/m), the data show 
that the relative standard deviation averages 14,3 % 
(except for fructose data). At a content of less than 
0,3 % {mlm), the coefficient of variation increases 
ven/ sharply. 

For each carbohydrate, the reproducibility and repeat- 
ability ranges as found in the interlaboratory test and 
the applied mean content range are given in table 3. 

11 Test report 

The test report shall specify 

— the method in accordance with which sampling 
was carried out, if known, 

— the method used, 

— the result obtained for each carbohydrate of 
interest, 

— if the repeatability has been checked, the final 
quoted result obtained. 

It shall also mention all operating details not specified 
in this International Standard, or regarded as optional, 
together with details of any incidents which may have 
influenced the test result. 

The test report shall include all information necessary 
for the complete identification of the sample. 
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Table 3 — Coefficient of variation of reproducibility and repeatability 



Carbohydrate 


Mean content range applied in test 

% {mim) d.b. 


Range of coefficient 

of variation of 
reproducibility, % 


Range of coefficient of 
variation of repeatability, % 


Free mannitoi 


0,02 to 1,6 


59,5 to 9,9 


0,9 to 8,2 


Free arabinose 


0,46 to 1,3 


13,8 to 5,1 


1,6 to 7,3 


Total arabinose 


3,5 to 4,8 


21,1 to 4,9 


6,6 to 3,0 


Free galactose 


0,19 to 0,56 


13,0 to 4,1 


9,8 to 3,0 


Total galactose 


8,1 to 18,5 


7,5 to 12,9 


8,1 to 1,7 


Free glucose 


0,04 to 2,0 


23,8 to 6,1 


10,2 to 2,5 


Total glucose 


0,68 to 16,6 


12,5 to 24,3 


8,7 to 3,8 


Free mannose 


0,16 to 1,0 


40,0 to 16,9 


8,2 to 3,8 


Total mannose 


2,6 to 19,1 


10,6 to 21,7 


2,0 to 5,8 


Total xylose 


0,1 to 1,9 


37,7 to 20,2 


22,9 to 3,7 


Free fructose 


0,05 to 3,6 


45,2 to 15,5 


21,0 to 0,2 


Sucrose 


0,15 to 1,3 


41,6 to 10,0 


15,1 to 1,8 
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Annex A 

(informative) 

Results of an interlaboratory test 

An interlaboratory test, carried out at the international level in 1991 under the auspices of ISO/TC 34, Agricultural 
food products, SC 15, Coffee, and executed by the technical committee of AFCASOLE, in which 11 laboratories 
participated, each of which carried out 2 determinations on each sample of 6 different commercial coffees, gave 
the statistical results (evaluated in accordance with ISO 5725^') shown in tables A.I to A. 8 . 



8) ISO 5725:1986, Precision of test methods — Determination of repeatability and reproducibility for a standard test method 
by interlaboratory tests. 
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Sample 


1 


2 


3 


4 


5 


6 


Number of laboratories retained after eliminating 
outliers 


7 


11 


10 


11 


10 


10 


11 


11 


9 


11 


8 


10 


Mannitol content 


Free 


Total 


Free 


Total 


Free 


Total 


Free 


Total 


Free 


Total 


Free 


Total 


Mean content, % (mjm) 


0,024 


0,179 


0,060 


0,151 


1,582 


1,854 


0,619 


0,782 


0,192 


0,300 


0,059 


0,179 


Standard deviation of repeatability, s, 


0,000 


0,013 


0,001 


0,011 


0,044 


0,041 


0,022 


0,036 


0,016 


0,032 


0,004 


0,018 


Repeatability, 2,83 s, 


0,001 


0,035 


0,002 


0,032 


■ 0,124 


0,115 


0,063 


0,102 


0,045 


0,091 


0,012 


0,050 


Coefficient of variation of repeatability, % 


1,547 


6,986 


0,914 


7,609 


. 2,777 


2,198 


3,594 


4,594 


8,245 


10,776 


7,071 


9,801 


Standard deviation of reproducibility, Sj^ 


0,015 


0,075 


0,034 


0,069 


0,157 


0,331 


0,150 


0,161 


0,065 


0,112 


0,029 


0,090 


Reproducibility, 2,83 % 


0,041 


0,213 


0,098 


0,196 


0,444 


0,938 


0,424 


0,454 


0,183 


0,316 


0,083 


0,254 


Coefficient of variation of reproducibility, % 


59,454 


41,996 


57,581 


45,961 


9,925 


17,866 


24,162 


20,535 


33.789 


37,260 


49,132 


50,084 
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Sample 


1 


2 


3 


4 


5 


6 


Number of laboratories retained after eliminating 
outliers 


11 


11 


9 


11 


11 


11 


11 


11 


10 


9 


11 


11 


Arabinose content 


Free 


Total 


Free 


Total 


Free 


Total 


Free 


Total 


Free 


Total 


Free 


Total 


Mean content, % (mlm) 


0,891 


3,544 


1,325 


4,833 


0,464 


4,759 


0,747 


4,539 


0,505 


4,081 


0,629 


3,786 


Standard deviation of repeatability, s. 


0,033 


0,234 


0,021 


0,160 


0,017 


0,147 


0,054 


0,209 


0,022 


0,122 


0,026 


0,216 


Repeatability, 2,83 s. 


0,092 


0,662 


0,060 


0,453 


0,049 


0,417 


0,154 


0,590 


0,063 


0,344 


0,073 


0,612 


Coefficient of variation of repeatability, % 


3,664 


6,597 


1,603 


3,311 


3,755 


3,098 


7,297 


4,594 


4,419 


2,979 


4,092 


5,709 


Standard deviation of reproducibility, Sf^ 


0.123 


0,749 


0,068 


0,836 


0,049 


0,598 


0,087 


0,831 


0,039 


0,199 


0,056 


0,771 


Reproducibility, 2,83 .^ 


0,349 


2,120 


0,191 


2,365 


0,139 


1,691 


0,247 


2,353 


0,110 


0,562 


0,158 


2,182 


Coefficient of vanation of reproducibility, % 


13,832 


21,141 


5,105 


17,289 


10,556 


12,559 


11,707 


18,319 


7,729 


4,868 


8,895 


20,366 
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Sample 


1 


2 


3 


4 


5 


€ 




Number of laboratories retained after eliminating 
outliers 


11 


10 


11 


10 


11 


11 


11 


11 


9 


9 


11 


10 


Galactose content 


Free 


Total 


Free 


Tota! 


Free 


Tota! 


Free 


Tota! 


Free 


Total 


Free 


Total 


Mean content, % {mjm) 


0,562 


17,779 


0,339 


18,481 


0,191 


8,085 


0,438 


16,269 


0,475 


18,444 


0,362 


17,687 


Standard deviation of repeatability, s^ 


0,017 


1,441 


0,014 


0,430 


0,019 


0,219 


0,026 


0,632 


0,015 


0,306 


0,018 


0,760 


Repeatability, 2,83 s, 


0,047 


4,078 


0,039 


1,216 


0,053 


0,619 


0,074 


1,789 


0,041 


0,867 


0,051 


2,152 


Coefficient of variation of repeatability, % 


2,964 


8,105 


4,070 


2,325 


9,810 


2,704 


5,948 


3,886 


3,085 


1,661 


5,006 


4,300 


Standard deviation of reproducibility, s^^ 


0,030 


1,582 


0,027 


2,181 


0,025 


0,647 


0,036 


2,097 


0,019 


1,377 


0,045 


1,503 


Reproducibility, 2,83 Sf, 


0,084 


4,478 


0,077 


6,171 


0,070 


1,831 


0,103 


5,935 


0,055 


3,898 


0,127 


4,255 


Coefficient of variation of reproducibility, % 


5,261 


8,900 


8,045 


11,800 


13,032 


8,003 


8,317 


12,891 


4,075 


7,468 


12,417 


8,500 
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Sample 


1 


2 


3 


4 


5 


6 


Number of laboratories retained after eliminating 
outliers 


11 


11 


9 


10 


10 


11 


10 


11 


10 


11 


11 


11 


Glucose content 


Free 


Total 


Free 


Total 


Free 


Total 


Free 


Total 


Free 


Total 


Free 


Total 


Mean content, % (m/m) 


0,105 


0,684 


0,042 


0,826 


2,041 


16,649 


1,657 


4,385 


0,186 


1,951 


0,186 


1,025 


Standard deviation of repeatability, s. 


0,010 


0,059 


0,004 


0,062 


0,050 


0,990 


0,068 


0,166 


0,019 


0,111 


0,018 


0.081 
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Table A.7 — Determination of xylose content for instant coffees 
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Table A.8 — Determination of sucrose content for instant coffees 
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Annex B 

(informative) 

Bibliography 

[1] AFCASOLE Statement July 1995; available from AFCASOLE, 18 rue de la Pepiniere, 75008 Pans. 

NOTE 1 This statement is a statistical interpretation of an available database which establishes limits for relevant 
carbohydrates within acceptable confidence levels. ISO 1 1292 provides an analytical tool to establish carbohydrate levels 
in soluble coffee with the intention of identifying potential adulterants. 

[2] UK Code of Practice for tfie Soluble Coffee Industry in the UK, June 1995; available either from the British 
Soluble Coffee Packers and Importers Association, Ltd,, Suite 13, Castle House, Castlereagh Street, London 
WIS 5YR, or the British Soluble Coffee Manufacturer's Association, 8 Catherine Street, London \NC2 B5JJ. 

NOTE 2 This is a working interpretation of the AFCASOLE statement which reflects limits for carbohydrates with a 
level of significance that would provide a basis for legal enforcement by the authorities. 
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